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TITLE 

An Adhesive Agent and Use of Such Adhesive Agent 
FIELD OF THE INVENTION 

The invention relates to a pressure sensitive adhesive composition suitable for 
5 application to human or animal skin, to a method for preparing such adhesives 
and the use of such adhesive for the preparation of a wound dressing or an ad- 
hesive wafer for an ostomy appliance or the use of the adhesive agent for secur- 
ing of and sealing around ostomy bandages, for securing wound dressings, for 
securing of devices for collecting urine, wound-drainage bandages, orthoses and 
10 prostheses and for protection skin areas and parts of the body against pressure, 
impacts and friction and to wound dressings or ostomy appliances comprising 
such adhesive composition. 

BACKGROUND OF THE INVENTION 

Various skin adhesive agents are used today for the above mentioned purposes. 

15 A very widespread embodiment of skin adhesive agents comprises a self- 
adhesive elastomeric matrix, in which water-absorbing, swelling particles, the so- 
called hydrocolloids, are dispersed. 

Adhesive compositions comprising hydrocolloids have been known for many 
years. US patent No. 3,339,549 discloses a blend of a rubbery elastomer such 

20 as polyisobutylene and one or more water soluble or water swellable hydrocol- 
loids such as a powdery mixture of pectin, gelatine and carboxymethylcellulose. 
The adhesive mass has a water-insoluble film applied to one surface. A composi- 
tion of this type is available commercially from E.R. Squibb & Sons Inc. under the 
trademark "Stomadhesive" and is used as a skin barrier around stomas to pre- 

25 vent skin breakdown by the corrosive fluids discharged by the stoma. 

Such adhesive systems are characterised by a high degree of compounding 
(content of fillers) but, nevertheless, still has a sufficient plasticity and cohesion 
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to wet a skin surface relatively rapidly and to conserve cohesion. This has been 
achieved using different adhesive systems, the majority of which falling in two 
main groupings according to the polymer of the adhesive matrix constituting the 
main difference and determining the properties of the base polymer. 

5 One system comprises styrene block copolymers. The styrene block copolymers 
are normally three-block copolymers having a centre block typically consisting of 
polyisoprene, polybutadiene, or a copolymer of ethylene and propylene or 
1-butene. The adhesiveness is obtained by plastification using a resin, an oil or 
an ester plasticizer. Such adhesives are e.g. disclosed in US patent No. 

10 4,367.732 or in British patent No. GB 2,089,351 B. 

The other system typically comprises polyisobutylene (PIB). A combination of a 
low molecular PIB and a high molecular PIB is often used, optionally combined 
with a styrene block copolymer. The adhesiveness of these formulations may 
also be modified by adding a resin, an oil or an ester plasticizer. Such adhesives 
15 are e.g. disclosed in US patents Nos. 4,551 ,490 or 4,477,325 or in European pat- 
ent application No. BP 0 122 344. 

The difference between the two types of adhesives is reflected in the viscoelastic 
behaviour of the base polymer. It is well known that PIB will flow over shorter or 
longer time which results in an increased ability to wet a surface over the time 
20 and consequently higher peel-values - after a sufficiently long time of rest on the 
substrate. On the contrary, the initial adhesiveness as determined by a tack-test 
is not good. Furthermore, the adhesives are characterised by their plastic or 
mouldable (non-memory) properties. 

The styrene block copolymers, on the contrary, typically have elastic (memory) 
25 properties due to the phase-separated blocks of styrene in the block copolymer 
cross-linking the structure. The immediate initial adhesiveness is generally better 
than for the PIB-systems due to the fact that the styrene block copolymers 
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normally are heavily modificated with i.a. resins which especially improves the 
initial tack. 

Hydrocolloids are used in both systems. Suitable hydrocolloids are naturally oc- 
curring hydrocolloids such as guar, locust bean gum (LBG), pectin, alginates, 
5 chitosans, gelatine, xanthan or karaya, semisynthetic hydrocolloids such as cel- 
lulose derivatives (e.g. salts of carboxymethylcellulose, methylcellulose and hy- 
droxypropylmethylcellulose), sodium starch glycolate and synthetic hydrocolloids 
such as polyvinylalcohol or polyethylene glycol. 

In combination with many applications on wounds after surgical interventions it is 
10 necessary to use a sterilised adhesive or wound dressing. The sterilisation may 
be carried out by radiation, using ethylene oxide or by autoclaving using steam. 
Neither ethylene oxide nor autocalving is normally suitable for use in combination 
with adhesives containing hydrocolloids due to the risk of absorption of moisture 
during this process. Thus, adhesives comprising hydrocolloids can normally only 
15 endure sterilisation in the packaging for the finished product. 

When using radiation for streilisation, polyisobutylene is probably degraded. This 
is reflected in cohesive rupture by peeling and increased cold flow. The styrene 
block copolymers, on the contrary, cross-link physically giving rise to more hard 
adhesives, a drastic reduction of the peel and the immediate tack-feel. 

20 Thus, there is still a need for adhesive materials, especially for wound care and 
ostomy care, which adhesive materials show improved viscoelastic properties 
which are better conserved during sterilisation and which show a very high de- 
gree of skin-friendlyness. 

It has surprisingly been found that a new type of polymers, the amorphous poly- 
25 a-olefins in a very high degree show physical properties being equivalent to the 
properties of PIB-polymers with respect to plastic properties and at the same 
time are apt for incorporation in pressure sensitive adhesives and pastes for use 
on human skin and which additionally do not exhibit the same disadvantages as 
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the PIB-based adhesives on sterilisation. Thus, it is to a higher degree possible 
to combine the favourable plastic and wetting properties of PIB with the better re- 
sistance of the styrene block copolymers against radiation sterilisation. 

Normally are olefin-based plastic adhesives based on the viscous polyisobuty- 
5 lene, often in admixture of constituents of different molecular weights for obtain- 
ing a suitable combination of wetting properties within a reasonably short time 
and a good cohesion in the adhesive matrix. 

The amorphous poly-a-olefins is a relatively new group of materials, the first ma- 
terials were marketed in the beginning of the 1990ies and is now used in various 

10 hot melt adhesives. In Japanese patent publications No. JP 07-070545 and in 
US patent No. US 5,262,216 is disclosed use of poly-a-olefins pressure sensitive 
adhesives for medical tapes suitable for adhering e.g. an electrode or a wound 
dressing, but there is no disclosure of using poly-a-olefins for the preparation of 
adhesives comprising hydrocolloids for use as adhesives for direct contact with 

15 wounds or for sealing of ostomy appliances. 

In EASTMAN publication No. 60 it is stated that poly-a-olefins may be used for 
replacing polyisobutylens in hot melt adhesives but this reference is silent with 
respect to the use of poly-a-olefins in pressure sensitive skin adhesives conatin- 
20 in 9 hydrocolloids. 

It is an object of the invention to provide plastic PIB-like adhesives or pastes 
based on one or more amorphous poly-a-olefins which show improved proper- 
ties and conserve their properties during sterilisation using radiation sterilisation. 

BRIEF DESCRIPTION OF THE INVENTION 

25 The present invention relates a pressure sensitive adhesive composition contain- 
ing hydrocolloids in the form of discrete particles. 
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Furthermore, the invention relates to a method for preparing a pressure sensitiv 
adhesive composition containing hydrocolloids in the form of discrete particles. 

The invention also relates to a an ostomy appliance comprising a pressure sensi- 
tive adhesive for securing the same to the side of an ostomate, said adhesive be- 
5 ing an adhesive composition containing hydrocolloids in the form of discrete 
particles. 

Still further, the invention relates to a wound dressing comprising a pressure 
sensitive adhesive composition containing hydrocolloids in the form of discrete 
particles. 

10 Yet further, the invention relates to a paste skin or tissue modelling, e.g. for 
wound care or for ostomy care comprising a pressure sensitive adhesive compo- 
sition containing hydrocolloids in the form of discrete particles. 

The invention also relates to the use of one or more amorphous poly-a-o!efins 
for the preparation of a pressure sensitive adhesive containing hydrocolloids in 
15 the form of discrete particles for use for securing of and sealing around ostomy 
bandages, for securing wound dressings, for securing of devices for collecting 
urine, wound-drainage bandages, orthoses and prostheses and for protection 
skin areas and parts of the body against pressure, impacts and friction. 

DETAILED DESCRIPTION OF THE INVENTION 

20 In a first aspect, the invention relates to a pressure sensitive adhesive composi- 
tion containing hydrocolloids in the form of discrete particles and wherein the ad- 
hesive composition comprises a matrix comprising one or more amorphous 
po!y-a-olefins. 



The advantage of using amorphous poly-a-olefins is that they render it possible 
25 to combine the advantageous properties of PIB with the advantageous properties 
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of styrene block copolymers avoiding the undesirable properties of the 
polybutylenes. 



Thus, one major problem which has been encountered with conventional adhe- 
sive compositions comprising hydrocolloids is their susceptibility to breakdown 

5 upon exposure to body fluids. When the compositions are used as skin barriers, 
e.g., around stomas, absorption of fluid is desirable, but excessive swelling 
causes the composition to lose its integrity opening for leaks and the barrier must 
be replaced more often than is desirable from a skin protection point of view, and 
very often, a residue remains on the skin, which in many cases is difficulty to re- 

10 move. Another problem is an extensive change of physical properties shows su- 
perior physical properties and shows an extensive resistance to change of 
properties after sterilisation by radiation often seen using adhesive compositions 
based on polyisobutylenes. 

The adhesive compositions of the invention show superior physical propertiesand 
15 show an extensive resistance to change of properties after sterilisation by 
radiation. 

Thus, the following advantages are obtained: 

the poly-a-olefins combine desirable properties of PIB, viz. a combination 
of a low T G combined with an amorphous state; 

20 - Due to the wider possible degree of variation of the composition of the 
monomers in amorphous poly-a-olefins, a wider spectrum of variation of the 
plasticity of the pure polymers is obtainable enabling the production of adhe- 
sives requiring a lesser degree of modification using low-molecular components 
which may migrate and influence the skin or a wound after a long period of 

25 contact; 

It is possible to obtain a desirable one-dimensional swelling in an aqueous 
environment by using a combination of a high-molecular and a low-molecular 
poly-ct-olefin. When using a single poly-ot-olefin having a medium-molecular 
weight, the swelling of the adhesive is more isotropic in three dimensions upon 
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absorption of moisture, and there is an increased tendency for the adhesive to 
release the hold of the substrate; 

The cohesion may be varied by adjusting the proportion between low- 
molecular and high-molecular constituent. The cohesion may also be adjusted by 
5 compounding the poly-a-olefin with SEBS, SEPS, SIS, SBS or other styrene 
blockcopolymer. Such compounding may imply higher demands on the resin 
used which may assist in improving the compatibility of the polymers. 

Such a styrene block copolymer may suitably comprise 10-40 %(w/w) styrene 
and 60-90%(w/w) rubbery polymer such as polyisoprene, polybutadiene, 
10 poly(ethylenebutylene) or poly(ethylenepropylene). The block copolymer may 
comprise 0-100% diblock copolymer, the remains being threblock copolymer. 

The adhesives of the present invention is typically a PIB-like adhesive or paste 
based on one or more amorphous poly-a-olefin and optionally one or more res- 
ins having -40°C<Tg<125°C, optionally a minor amount of plasticizer, e.g. poly- 
15 butene of low to medium molecular weight, and optionally cohesion-enhancing 
rubbery material, typically a styrene blockcopolymer having a saturated or un- 
saturated center block or a butyl rubber/polyisobutyiene having a high molecular 
weight. 

When using SEBS, it is often necessary to make a pre-mixture of SEBS and par- 
20 tially aromatized resin as well as poly-a-olefin having a higher melting point in or- 
der to obtain a mixture, the melting viscosity of which matches the more 
low-viscous poly-a-olefin. 

By a suitable combination of propylene/1 -hexene and ethylene/propylene based 
polymers it is possible to provide adhesive compositions showing a very limited 
25 change of properties on sterilisation by radiation. 
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The combination of co or terpolymers of ethylene, propylene, and 1-butylene rich 
in propylene or butylene are compatible and conserves the cohesion after sterili- 
sation by radiation. The combination amorphous poly-a-olefins and polyisobuty- 
lene on the contrary is unsuitable as they are not compatible and may give rise to 
5 phase separation. 

It is preferred that the matrix is based on a polymer comprising ethylene and an 
aliphatic compound having 3-12 carbon atoms and one double bond and wherein 
the contents of ethylene is in the range fra 5 to 95%.. 

It is especially preferred as stated above that the further aliphatic compound hav- 
10 ing 3-12 carbon atoms and one double bond is selected from propylene 1-butene 
and 1-hexene. 

An adhesive composition of the present invention may be based on a mixture of 
the various types of poly-a-olefins in any proportion desired. 

The desirable properties of the adhesive compositions of the present invention 
15 may be obtained when the matrix is based on a polymer comprising propylene 
and an aliphatic compound having 4-12 carbon atoms and one double bond and 
wherein the contents of ethylene is in the range from 5 to 95%. 

It is especially preferred that the further aliphatic compound having 4-12 carbon 
atoms and one double bond is selected from the group consisting of 1-butene, 
20 1-hexene. 

The adhesive compositions of the invention preferably comprise one or more 
amorphous poly-a-olefins having a molecular weight is in the range 10,000 
-1,000,000. 

25 

In accordance with a preferred aspect of the invention, the adhesive composition 
comprises 5 - 50 % resin selected from hydrocarbon resins, hydrogenated 
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hydrocarbon resins, terpenes, aromatically modificated derivatives thereof, rosins 
and hydrogenated rosins and esters and mixtures thereof. 



The amount of hydrocolloids in the adhesive compositions of the invention is 
preferably comprise 10-60 % hydrocolloid component. 

5 The hydrocolloid component is typically a gelatine, a hydrocolloid of cellulosic ori- 
gin, e.g. carboxymethylcellulose, an alginate, a pectin or a mixture thereof. 

Such mixture of hydrocolloids may be in any proportion. 

The adhesive compositions of the invention may be used in general for adhesion 
to skin or mucosal membranes and may in the wound care for preparation of 
10 dressings being plastic or conformable and easy to adapt to the geometry of the 
specific site by the user. A more plastic adhesive composition will be easier to 
mould than the more elastic SIS-based adhesives. 

Within the ostomy care, the adhesives based on poly-a-o!efins will constitute an 
alternative to the PIB-based adhesives. In spite of the mainly amorphous struc- 

15 ture and the derived plastic properties, it has surprisingly been found that the 
cold flow is clearly reduced as compared to the cold flow of a PIB-based adhe- 
sive having approximately the same adhesive properties. With respect to the 
plasticity, this constitutes a further advantage as the more plastic poly-a-olefins 
enables the preparation of more paste-like materials without having to rely on the 

20 modification using low-molecular oils or plasticizers which products demand ster- 
ilisation by physical means. 

Furthermore, the adhesives of the invention based on poly-a-olefins may be 
used in the breast care for adhering breast prostheses to the skin of a human 
being. 
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It is advantageous that the adhesive area of a dressing or ostomy appliance 
comprising as adhesive according to the invention comprises wound healing as- 
sociated indicator(s), cushions or similar device for treatment or prophylaxis of 
formation of wounds and/or skin anormalities. 

5 This opens for a combined medical treatment of a wound and an easy and sterile 
application of the active ingredients, e.g. by incorporating active ingredients such 
as a cytokine such as growth hormone or a polypeptide growth factor giving rise 
to the incorporation of such active substances in a form being apt to local appli- 
cation in a wound in which the medicament may exercise its effect on the wound. 
10 other medicaments such as bacteriostatic or bactericide compounds, e.g. iodine, 
iodopovidone complexes, chloramine, chlorhexidine, silver salts, zinc or salts 
thereof, metronidazol, sulpha drugs, and penicillins, tissue-healing enhancing 
agents, e.g. RGD tripeptides and the like, enzymes for cleansing of wounds, e.g. 
pepsin, trypsin and the like as well as inhibitors for proteolytic enzymes, cytotoxic 
15 agents and proliferation inhibitors for use in for example surgical insertion of the 
product in cancer tissue and/or other therapeutic agents which optionally may be 
used for topical application, pain releasing agents, emollients, retinoids or agents 
having a cooling effect which is also considered an aspect of the invention. 

Incorporation of wound healing associated indicator(s), cushions or similar device 
20 in ostomy appliances is advantagous for prophylaxis of formation of wounds 
and/or skin anormalities 

Wound healing associated indicator(s) may e.g. be indicators of pH, partial pres- 
sure of 0„ temperature, radical mechanisms or biotechnological assays, e.g. in- 
dicating formation of collagen. 



25 The adhesive compositions of the invention may be modified using tackifying res- 
ins, especially C 6 -C 8 hydrocarbons as well as optionally copolymerisates com- 
prising terpenes, hydrogenated as well as not-hydrogenated. As opposed to 
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polyisobutylenes, the adhesives according to the invention inherently covers a 
wider range which influences the need of modification using resins. 

In a further aspect the invention relates to a method for preparing a pressure 
sensitive adhesive composition containing hydrocolloids in the form of discrete 

5 particles and wherein the adhesive composition comprises a matrix comprising 
one or more amorphous poly-a-olefins, in which method the polymers are mixed 
until homogeneity, optionally resin is added and mixed into the polymer, whereaf- 
ter the resulting mixture is mixed until homogeneity and plasticizer is optionally 
added at a rate ensuring a gradual increase of the viscosity during the mixing, 

10 optionally hydrocolloids are added and the resulting mixture mixed to 
homogeneity. 

The invention also relates to an ostomy appliance comprising a pressure sensi- 
tive adhesive for securing the same to the side of an ostomate, said adhesive be- 
ing an adhesive composition containing hydrocolloids in the form of discrete 
15 particles and wherein the adhesive composition comprises a matrix comprising 
one or more amorphous poly-a-olefins. 

Still further, the invention relates to a wound dressing comprising a pressure 
sensitive adhesive composition containing hydrocolloids in the form of discrete 
particles and wherein the adhesive composition comprises a matrix comprising 
20 one or more amorphous poly-a-olefins. 

In still another aspect, the invention relates to the use of one or more amorphous 
poly-a-olefins for the preparation of a pressure sensitive adhesive containing hy- 
drocolloids in the form of discrete particles for use for securing of and sealing 
around ostomy bandages, for securing wound dressings, for securing of devices 
25 for collecting urine, wound-drainage bandages, orthoses and prostheses and for 
protection skin areas and parts of the body against pressure, impacts and 
friction. 
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MATERIALS AND METHODS 
Materials 

Amorphous poly-a-olefins: Coplomers and terpolymers of ethylene, propylene 
and 1-butylene available from Huts Chemie: Butylene-rich amorphous 
5 poly-a-olefins VESTOPLAST 520 and 608 and propylene-rich amorphous 
poly-a-olefins VESTOPLAST 704 and 792; and propylene/ethylene copolymers 
E1003 and amorphous propylene/hexene copolymers D-127, D-161 and D-174 
available from Eastman. 

Resins: 

10 WINGTACK 10 and 95 (terpene-co-hydrocarbon tackyfier resins) and 86 (aro- 
matically modified terpene-co-hydrocarbon tackyfier resin) from GOODYEAR 
Arkon P90 terpene resin from Arakawa 

Plasticizer: 

Polybutene: Hyvis/Napkin 30 from BP Chemicals 

15 Butyl 077: butyl rubber from Exxon. 

Hydrocolloids of CMC type: Blanose® 9H4XF from Hercules Corp. 

SEBS (Styrene-ethylenebutylene-styrene copolymer): Kraton® G1657 from 
Shell. 

20 SEPTON 2043 (SEPS (Styrene-ethylenepropylene-styrene copolymer)) compris 
ing 15% polystyrene from KURARAY i Japan. 

Styrene-isoprene-styrene (SIS) copolymer Kraton® D1107 from Shell having a 
molecular weight of 212,000-260,000 as determined by GPC. 
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Polyisobutylene: Vistanex® LM-MH from Exxon having a molecular weight of 
90,000 as determined by GPC. 

Test methods 

The adhesives were tested for Peel against tubing for dialysis (300 mm/min) us- 
5 ing an INSTRON Model 5564 Tensile Instrument. 

Tack was tested against teflon using the same INSTRON Model 5564 Tensile 
Instrument. 

Dynamic Mechanical Analysis was carried out using a RHEOMETRIC SCIEN- 
TIFIC Model ARES apparatus. 

10 Absorption of water was tested using physiological saline (0.9% Nad solution) 
by weighing the specimen, dipping the same in physiological saline at °C for 2 
hours and reweigh the specimen and calculating the increase of weight. 
Sterilisation by radiation was carried out at 30 Kgy. 

EXPERIMENTAL PART 

15 The invention is disclosed more in detail in the below examples describing em- 
bodiments of the invention. The examples are not to be considered limiting of the 
scope of the invention set forth in the appended claims. 
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Exampl 1 

Preparation of an adhesive according to the invention comprising two amorphous 
poly-a-olefins, both based on Ethylene/Propylene. 

Ingredients %(w/w) 
5 VESTOPLAST 704 24.6 
VESTOPLAST 792 4.9 

Wingtack 95 21.5 
Hyvis 30 9.0 

CMC 40 

10 The polymers were mixed in a Z-blade mixer at 130°C until homogeneity (about 
20 minutes). The resin was added slowly in order to ensure that it was gradually 
mixed into the polymer. The resulting mixture was mixed until homogeneity (for 
about 5 minutes) whereafter the piasticizer was added slowly over a period of 
about 10 minutes in order to ensure a gradual increase of the viscosity during the 
mixing. Finally, the hydrocolloids were added, and after mixing to homogeneity, 
mixing was continued under vacuum for 10 minutes. The adhesive was pressed 
at 120°C for 10 seconds to a thickness of 1 mm between two pieces of silicone 
paper. The Peel, Tack, Absorption of Water and Shear were determined, the ad- 
hesive was sterilised, and the Peel, Tack and Shear were re-determined. The re- 
20 suits are stated in the below Table 1 . 

Table 1 Determination of Peel, Tack, Shear and Absorption of Water before and 



after sterilisation 





Before Sterilisation 


After Sterilisation 


Peel (N/25 mm) 


19.5 


26.3 


Tack (mJ/6 mm0 test 
probe) 


6.9 


5.9 


Shear (mm/24 hours) 


2.0 


1.0 


Absorption of Water* 


0.30 g/cm 2 /2h 


n.d. 



* Swelling in one dimension 
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Example 2: 

In an analogous manner as described in Example 1 an adhesive according to the 
invention comprising two amorphous poly-a-olefins, based on 
Ethylene/Propylene and Ethylene/Butylene, was prepared, having the composi- 
5 tion stated below: 

Ingredients % (w/w) 

VESTOPLAST 704 24.6 
VESTOPLAST 408 4.9 
Wingtack 95 21.5 
10 Hyvis 30 9.0 
CMC 40 

The Peel, Tack, Absorption of Water and Shear were determined, the adhesive 
was sterilised, and the Peel, Tack and Shear were re-determined. The results 
are stated in the below Table 2. 



-!5 Table 2 Determination of Peel, Tack, Shear and Absorption of Water before and 
after sterilisation 





Before Sterilisation 


After Sterilisation 


Peel (N/25mm ) 


12.6 


16.3 


Tack (mJ/6 mm0 test 
probe) 


4.9 


4.9 


Shear (mm/2 hours) 


0.5 


0 


Absorption of Water* 


0.34 g/cm 2 /2h 


n.d. 



* Swelling in one dimension 



Example 3 

In an analogous manner as described in Example 1 an adhesive according to the 
20 invention comprising one amorphous poly-a-olefin, based on 

Ethylene/Propylene and being an "intermediate" of the two ones used in Example 
1, was prepared, having the composition stated below: 
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Ingredients % (w/w) 

VESTOPLAST 750 29.5 

Wingtack 95 21.5 

Hyvis 30 9.0 

5 CMC 40 



The Peel, Tack, Absorption of Water and Shear were determined. The results 
are stated in the below Table 3. 



Table 3 Determination of Peel, Tack, Shear and Absorption of Water 





Without Sterilisation 


Peel (N/25 mm) 


7.4 


Tack (mJ/6 mm0 test probe) 


4.1 


Shear (mm/24 hours) 


0.5 


Absorption of Water# 


0.2 g/cm 2 /2h 



# Swelling in three dimensions 



10 Example 4 

In an analogous manner as described in Example 1 an adhesive according to the 
invention comprising two amorphous poly-a-olefins, based on 
Ethylene/Propylene and Ethylene/Butylene, and also comprising a SEBS copoly- 
mer for improving cohesion, was prepared, having the composition stated below: 



15 Ingredients % (w/w) 

Kraton®G1657 3.3 

VESTOPLAST 608 3.3 

VESTOPLAST 704 24.6 

Wingtack 86 3.3 

20 Wingtack 95 21.5 

Hyvis 30 9.0 

CMC 40 
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A premix comprising the SEBS and amorphous poly-a-olefins was made and 
mixed with polybutene and hydrocolloids as in an analogous manner as stated in 
Example 1 . 

Example 5 

5 In an analogous manner as described in Example 1 an adhesive according to the 
invention comprising two amorphous poly-a-olefins, based on 
Ethylene/Propylene and Ethylene/Butylene, and also comprising a plasticizing 
terpene hydrocarbon resin having a low T G was prepared, having the composition 
stated below: 



10 Ingredients 




% (w/w) 


VESTOPLAST 


704 


20.9 


VESTOPLAST 


792 


4.9 


Wingtack 


95 


21.5 


Wingtack 


10 


3.6 


15 Hyvis 


30 


9.1 


Blanose 




40.0 



T ne p ee | f jack, Absorption of Water and Shear were determined. The results 
are stated in the below Table 4. 



20 Table 4 Determination of Peel, Tack, Shear and Absorption of Water 





Without Sterilisation 


Peel (N/25 mm) 


20.9 


Tack (mJ/6 mm0 test 
probe) 


10.3 


Shear (mm/24 hours) 


n.d. 


Absorption of Water* 


0.32 g/cm 2 /2h 



* Swelling in one dimension 
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Example 6 

In an analogous manner as described in Example 1 an adhesive according to the 
invention comprising one amorphous poly-a-olefin, based on 
Ethylene/Propylene, and also comprising an SIS copolymer improving the tack 
5 and peel-resistance of the adhesive was prepared, having the composition stated 



below: 

Ingredients % (w/w) 

VESTOPLAST 704 24.6 

Kraton®D1107 4.9 

-irjWingtack 95 21.5 

Hyvis 30 9.0 

CMC 40 



The Peel, Tack, Absorption of Water and Shear were determined. The results 
are stated in the below Table 5. 



15 Table 5 Determination of Peel, Tack, Shear and Absorption of Water 





Without Sterilisation 


Peel (N/25 mm) 


36.4 


Tack (mJ/6 mm0 test 
probe) 


>24 


Shear (mm/24 hours) 


n.d. 


Absorption of Water* 


0.35 g/cm 2 /2h 



* Swelling in one dimension 
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Exampl 7 

In an analogous manner as described in Example 1 an adhesive according to the 
invention comprising two amorphous poly-a-olefins, based on 
Ethylene/Propylene and Ethylene/hexene, having the composition stated below 



5 Ingredients % (w/w) 

EASTOFLEX 1003 29.0 

EASTOFLEX D-127 5.8 

Wingtack 95 25.2 

CMC 40.0 



10 The Absorption of Water was determined. The results are stated below : 
Absorption of Water: 0.35 g/cm 2 /2h 

The resulting adhesive was very plastic and had a low cohesion which renders it 
suitable for use as a plastic adhesives and for pastes, e.g. for sealing around a 
stoma. 

15 Example 8 

in an analogous manner as described in Example 1 an adhesive according to the 
invention comprising one amorphous poly-a-olefin, based on Propylene/Hexene 
and a resin having a low T G , was prepared, having the composition stated below: 



Ingredients % (w/w) 

20 EASTOFLEX D-127 48.0 

Wingtack 10 12.0 

CMC 40.0 



The Peel, Absorption of Water and Shear were determined. The results are 
stated in the below Table 6. 
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Table 6 Determination of Peel, Shear and Absorption of Wat r 





Without Sterilisation 


Peel (N/) 


18.0 


Tack (mJ/6 mm0 test 
probe) 


n.d. 


Shear (mm/24 hours) 


>25 


Absorption of Water* 


0.36 g/cm 2 /2h 



* Swelling in one dimension 

In Examples 9-11 adhesives of the present invention are compared with con- 
ventional PIB-based adhesives. 

5 Example 9 

In an analogous manner as described in Example 1 an adhesive according to the 
invention comprising two amorphous poly-a-olefins, based on a high-molecular- 
weight Ethylene/Propylene and a low-molecular-weight Ethylene/Hexene, and 
also comprising a plasticizing terpene hydrocarbon resin having a low T G was 
-10 prepared having the composition stated below. This adhesive was compared 
with a conventional PIB-based adhesive having the composition stated below: 



Adhesive according to invention 



PIB-based adhesive 



Ingredients 


% (w/w) 


Ingredients 


EASTOFLEX D-127 


36.4 


LM-MH 30.0 


15 VESTOPLAST792 


11.6 


Butyl 077 15.0 


Wingtack 10 


12.0 


Arkon P90 10.0 


CMC 


40.0 


CMC+pectin 






+gelatin 45.0 



% (w/w) 



The Peel, Absorption of Water and Shear after 6 and 24 hours were determined, 
20 for both adhesives, the adhesives were sterilised, and the Peel and Shear after 6 
and 24 hours were re-determined. The results are stated in the below Table 7. 
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Table 7 Determination of Peel, Shear after 6 and 24 hours and Absorption of 



Water before and after sterilisation 



Adhesive 


Before Sterilisation 


After Sterilisation 




Invention 


PIB 


Invention 


PIB 


Pee! (N/25 
mm) 


10.2 


12 




17.3 


Shear (mm/6 
hours) 


0 




0 




Shear (mm/ 
24 hours) 


0.6 


>25 


3 


>25 


Absorption of 
Water 


0.2g/cm 2 /2h 


0.17 g/cm 2 /2h 


n.d. 


n.d. 



Example 10 

In an analogous manner as described in Example 1 an adhesive according to the 
5 invention comprising two amorphous poly-a-olefins, based on a high-molecular- 
weight Ethylene/Propylene and a low-molecular-weight Ethylene/Hexene, was 
prepared having the composition stated below. This adhesive was compared with 
a conventional PIB-based adhesive having the composition stated below: 

These adhesives correspond to the adhesives of Example 9, but without a piasti- 
10 cizing terpene hydrocarbon resin having a low T G . 

Adhesive according to invention PIB-based adhesive 

Ingredients % (w/w) 

EASTOFLEXD-174 48.4 

VESTOPLAST 792 11.6 

^CMC 40.0 

The Peel, Absorption of Water and Shear after 6 and 24 hours were determined, 
for both adhesives, the adhesives were sterilised, and the Peel and Shear after 6 
and 24 hours were re-determined. The results are stated in the below Table 8. 



Ingredients % (w/w) 
LM-MH 40% 
CMC+Pectin 
♦Gelatin 60% 



V 
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Table 8 Determination of Peel, Shear after 6 and 24 hours and Absorption of 
Water before and after sterilisation 



Adhesive 


Before Sterilisation 


After Sterilisation 


Invention 


PIB 


Invention 


PIB 


Peel (N/25 
mm) 


9.1 


5.2 


9.9 


6.1n 


Shear (mm/6 
hours) 


0.5 


2.0 


0 


>25 


Shear (mm/ 
24 hours) 


1.2 


>25 


2.0 


>25 


Absorption of 
Water 


0.14g/cm 2 /2h 


0.30 g/cm 2 /2h 


n.d. 


n.d. 



n comes off 



5 Example 11 

In an analogous manner as described in Example 1 an adhesive according to the 
invention comprising two amorphous poly-a-olefins, based on a high-molecular- 
weight Ethylene/Propylene and a low-molecular-weight Ethylene/Hexene, and 
also comprising a plasticizing terpene hydrocarbon resin having a lowT G and 
10 carboxymethylcellulose as hydrocolloid was prepared having the composition 
stated below. 

Ingredients % (w/w) 

EASTOFLEX D-174 56.0 
Vestoplast 792 4.0 
-I5CMC 40.0 

The Peel, Absorption of Water and Shear after 6 and 24 hours were determined, 
for both adhesives, the adhesives were sterilised, and the Peel and Shear after 6 
and 24 hours were re-determined. The results are stated in the below Table 9. 
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Table 9 Determination of Peel, Shear after 6 and 24 hours and Absorption of 
Water before and after sterilisation 





Before Sterilisation 


After Sterilisation 


Peel (N/25 mm) 


16.0 


22.0 


Shear (mm/ 6 hours) 


0 


0 


Shear (mm/ 24 hours) 


2.5 


1.5 


Absorption of Water 


0.32g/cm 2 /2h 


n.d. 



Example 12 

In an analogous manner as described in Example 1 an adhesive according to the 
5 invention comprising two amorphous poly-a-olefins, based on a high-molecular- 
weight Ethylene/butene and a low-molecular-weight Ethylene/Hexene, and also 
comprising a plasticizing terpene hydrocarbon resin having a low T G and car- 
boxymethylcellulose as hydrocolloid was prepared having the composition 
stated below. 
10 Ingredients % (w/w) 

EASTOFLEXD-174 56.0 
Vestoplast 520 4.0 
CMC 40.0 

The Peel, Absorption of Water and Shear after 6 and 24 hours were determined, 
■)5 for both adhesives. the adhesives were sterilised, and the Peel and Shear after 6 
and 24 hours were re-determined. The results are stated in the below Table 10. 



Table 10. Determination of Peel, Shear after 6 and 24 hours and Absorption of 
Water before and after sterilisation 





Before Sterilisation 


After Sterilisation 


Peel (N/25 mm) 


12.9 


14.5 


Shear (mm/6 hours) 


0 


0 


Shear (mm/ 24 hours) 


3.0 


2.0 


Absorption of Water 


0.30g/cm 2 /2h 


n.d. 
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Examples 13-16 

In an analogous manner as described in Example 4 adhesive compositions ac- 
cording to the invention having the compositions stated in the below Table 11 
were produced. 



5 Table 11 



Ingredient % 


Example 13 


Example 14 


Example 15 


Example 16 


SEPTON 2043 


4.5 


8.4 


7.2 


8.4 


Eastoflex 
E1003 


31.5 


33.6 


28.9 


33.6 


Wingtack 95 


24.0 


18.0 


24.0 


18.0 


Aquasorb A500 








30.0 


CMC-Blanose 


40.0 


40.0 


40.0 


10.0 



The Peel, Absorption of Water and Shear after 6 and 24 hours were determined, 
for both adhesives, the adhesives were sterilised, and the Peel and Shear after 6 
and 24 hours were re-determined. The results are stated in the below Tables 12 - 
15. 



10 Table 12 Determination of Peel, Shear after 6 and 24 hours and Absorption of 
Water before and after sterilisation 



Example 13 


Before Sterilisation 


After Sterilisation 


Peel (N/25 mm) 


n.d. 


n.d. 


Shear (mm/6 hours) 


n.d 


n.d. 


Shear (mm/ 24 hours) 


n.d. 


n.d. 


Absorption of Water 


0.30g/cm 2 /2h 


n.d. 


Table 13 Determination of Peel, Shear after 6 and 24 hours and Absorption of 
Water before and after sterilisation 


Example 14 


Before Sterilisation 


After Sterilisation 


Peel (N/25 mm) 


39.0 


36.0 


Shear (mm/6 hours) 


0 


0.5 


Shear (mm/ 24 hours) 


1.5 


3.0 


Absorption of Water 


0.27g/cm 2 /2h 


0.1g/cm 2 /2h 
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Table 14 Determination of Peel, Shear after 6 and 24 hours and Absorption of 
Water before and after sterilisation 



Example 15 


Before Sterilisation 


After Sterilisation 


Peel (N/25 mm) 


42.0 


n.d. 


Shear (mm/6 hours) 


0.5 


1.0 


Shear (mm/ 24 hours) 


5.0 


7.0 


Absorption of Water 


0.28g/cm 2 /2h 


0.1g/cm 2 /2h 


Table 15 Determination of Peel, Shear after 6 and 24 hours and Absorption of 
Water before and after sterilisation 


Example 16 


Before Sterilisation 


After Sterilisation 


Peel (N/25 mm) 


19.0 


23.0 


Shear (mm/6 hours) 


0 


0.5 


Shear (mm/ 24 hours) 


2.5 


3.5 


Absorption of Water 


0.29g/cm 2 /2h 


0.22g/cm 2 /2h 



5 
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CLAIMS 



1. A pressure sensitive adhesive composition containing hydrocolloids in the 
form of discrete particles, characterised in that the adhesive composition com- 
prises a matrix comprising one or more amorphous poly-a-olefins. 

5 2. An adhesive composition as claimed in claim 1, characterised in that the ma- 
trix is based on a polymer comprising ethylene and an aliphatic compound hav- 
ing 3-12 carbon atoms and one double bond and wherein the contents of 
ethylene is in the range from 5 to 95%.. 

3. An adhesive composition as claimed in claim 2, characterised in that the fur- 
10 ther aliphatic compound having 3-12 carbon atoms and one double bond is se- 
lected from propylene, 1-butene and 1-hexene. 

4. An adhesive composition as claimed in claim 1, characterised in that the ma- 
trix is based on a polymer comprising propylene and an aliphatic compound hav- 
ing 4-12 carbon atoms and one double bond and wherein the contents of 

15 ethylene is in the range from 5 to 95%. 

5. An adhesive composition as claimed in claim 4, characterised in that the fur- 
ther aliphatic compound having 4-12 carbon atoms and one double bond is se- 
lected from the group consisting of 1-butene, 1-hexene. 

20 6. An adhesive composition as claimed in any of claims 1 - 5, characterised in 
that it comprises 5 - 50 % resin selected from hydrocarbon resins, hydrogenated 
hydrocarbon resins, terpenes, aromatically modificated derivatives thereof, rosins 
and estersand mixtures thereof. 



7. An adhesive composition as claimed in any of claims 1 - 6, characterised in 
25 that it comprises 10-60 % hydrocolloid component. 



WO 98/54268 



PCT/DK98/00228 



27 

8. An adhesive composition as claimed in any of claims 1 - 7, characterised in 
that it comprises an antibacterial agent. 

9. A method for preparing a pressure sensitive adhesive composition containing 
hydrocolloids in the form of discrete particles and wherein the adhesive composi- 

5 tion comprises a matrix comprising one or more amorphous poly-a-olefins, char- 
acterised in that 

the polymers are mixed until homogeneity, optionally resin is added and mixed 
into the polymer, whereafter the resulting mixture is mixed until homogeneity and 
plasticizer is optionally added at a rate ensuring a gradual increase of the viscos- 
10 Hy during the mixing, optionally hydrocolloids are added and the resulting mixture 
mixed to homogeneity. 

10. Use of one or more amorphous poly-a- olefins for the preparation of an adhe- 
sive composition containing hydrocolloids in the form of discrete particles 
wherein the adhesive composition comprises a matrix comprising one or more 
15 amorphous poly-a-olefins for use for securing of and sealing around ostomy ban- 
dages, for securing wound dressings, for securing of devices for collecting urine, 
wound-drainage bandages, orthoses and prostheses and for protection skin ar- 
eas and parts of the body against pressure, impacts and friction. 
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